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fflBjB3tea*0M&SJxS C fffiEft***?"*'^ 
(N^i) *u dxbN«oBjB*«*>ba***tS 

ft&ffiE^viiWJflBjeate* LTffiE^-r^afiJfl* 

2 ] jftE^ -r vifffl/fl ft 7 r * /< byt 

« cos s u )t mis 7 ^ >mmm mm % <n /< ? - a-r 

SR«Bfi*'*!7-;(*U#**, 

l»#*B l E«<£> ^ v*f«« 0 

3 ] fitjE^ r -f *rfi* bfc 

tfiB3fe:7 r -f B3M£K J: & *U S ttfeWIB 

^n^tWASixS^^^iiS^Bjea&^^-SrMW 
HtJEA^ff F-«a##lc J: 5 &a £ K^A^ft 
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i-s^^r, WEN«^BjB3te»-tn-e*u^7^>ii« 

fit * 5 c £ *:#MK t -t Z>n*m l E«co y -r >i««« D 
«BK3tt^t»»*ns^i:lcj: OWEft-S-itSr^-r^* 

B^-T^ft?);*^ h/^*^IK-C*>SBjB3fe«SrNffl 
(N2si) *u r:tk&Nfl0>Be%|[A»&UAdtt« 

^^StlE^^Vii^IfflBeTt^ LTlfflE^^iMBJfl* 
7r-f ^<^fWe-r « 9 >i|fEABJe%iRlft#A t , 
MENfioBfi^R-tn^rlxd^a^^nS^^^ltW 

[ 9 ] ffi7V WflA 3t77-f ^< *re» bfc 

HEW**^, <WE*BBfi*^!7-*H*JB:fcJfci? 
*H4*tfcJ»B9^>il*«Bfi*«>^!7-lc»<$^ 
T\ iWENfl^BiB^W^n-eixd^tliASns^-rv 

[«f#JBl 0] Hia7-7>tiiffl3fe77'f/^«L 

ffiEfW»#«3&«, WEflr**u^u*a#«lcJ:D*tH 

BjB3t«-t tt-trn^ b ffl* S ii5 9 *v v»«fflBfi*o 
^-<^ h/u^*J»-r^ri:^^»!:-r5IS*ii8E^o 

«^«ife»#**B-r*5fe7r-<^aite»*«a^*«r 
OtftBSlxfcmE^^^rtlWfflJfe^r-f^oft^rtio 
- t t-TZ If*!! 8 E^co 7 >-lf*I« 0 

lis^iii 2] WE«*3tefci: t>jceas$n<5^-< o 

5^? to^TyHB*. 
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5 ft #3t<o^ C - m-tZ A^ff <7 -«ta^s 

6 tb £ ixfc A^Jft #3fe'< 57 -*3 J: VStilBWA ft -§-3t^ 7 

-tfc a k i 5 ti w £ tut tu^ m-tjt^ v - s<5^ 

[is*jri4] mu7-*>mm.m%7T<< '<-\z.xj]-f 
z m -§• 3t <d r « * & m -r z> ft t/t & « « w mst * h k # 

5 £ t £ tttt t + 5 8 8B«tO 5 Vttffi 

[i***i 5] <wiaN«^jffljfi3t«^n3&»», 

"T £ C £ £r ttfl* £ £ 1**9 l £ /ctt 8 tcfB«<z> ^ ^ ^ 

[li^iii 7] miBN«a5Bie*Kowfr*>tt, mib 
[*8Wof|M®ft«9i] 

[0 0 0 1 ] 

ft £ fr 5 ft ii ft v- ^ =r A { c *3 v * r fa ft & ft fS i£ ft £ j£ 
[0 0 0 2] 

lte#:<7>ftftr] ft *§-ft£/fl^Tii{f £rff pftiiffv^x 
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ft*i:«>Wfc*li«»«rRtfr, J: t? ft 

fS-g-5t3^*fiiS»«rea6Six 

[0 0 0 3] £«>± 5 #±«5c*3ft«SS 

^ n^it mm % -7 r << y< %m i ^%r±m ^ ? 

[0 0 04] *7t, ^f^Off^ftK^Sr^rtCO^^^O 
ft#ft^^S{bLTft5fiff «rtT5^S^fi (WDM: Wa 
velength Division Multiplexing) ftiifa ^^"T AX 8 
tiU rof5^3feRS»«6Jc^(t5 3tteffi«C0*J^^^ 

h;H*¥ftT*)5^t^llft*)5. ^t>/^l^, ft* 

[0 0 0 5] 3C«fcl ry. Eroori, et al. , "100 

nra bandwidth flat gain Raman amplifiers pumped and 

gain-equalized by 12-wavelength-channel WDM high 
power laser diodes", OFC' 99, PD19 (1999) J lcffi^£ 

tiiz?^*ft«&<Dmft¥-mt&irrT*ft* n<@ (n> 
2) o®^3t^^tt' : ettd^a*^tt^ft*-&KLfct> 

[0 0 0 6] TF. Koch, et al. , "Broadb 

and gain flattened Raman Amplifier to extend opera 
tion in the third telecommunication window", OFC' 2 
000, ThD, FF3 (2000) j MfEtt £ ft.1t 9 ^ Vtt*I5iCO#IJ 
#¥fifta«Tf4, 7 V it ffiffl ft 7 r -< / < ^ it -5 *J 

[0 0 0 7] 

ftiSfs^^xA^joV^rli, M^^rgff^ t<nm\^M 
m (M>2) 07^>»«*«:fl»*.55^5l35<*>S»^35« 

5^ SrS^i-^ ftiifa^^xAO^T^^/^ 
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[0008] ac»2fciaii*ti*:«J»¥aft;ftiif 
[0 0 0 9 ] *»w«t, ±BM«XX«:ffttl-f SAicftd 

[0010] 

iB*3fl*«j&**u« ^ £ M£ oft -g-jtt^-rvafi-rs 7 

■^V««ffl*77'f/^, (2) a*"*'****;*'** h/U 

*w*sr&v*BJB%K«:Nfli (N^D *ru ^n<b 

mm w*£-rs. 
[ooii] z.<Dy^ ^mmmc xtb\-z > Nm^mmyt 

fc3t^i ^t)Witt8Lr, mm 

Affile-*-* c Qtzte<n&ffi<nm\z.mifti 
3Cffi2<Di><nttt$tLT. ^13 9, *J»;*'<* h/uo^p 

[0 0 12] *fc, MHlcffs^-^yiBMtt, (l) 
7 -7 7 7-f/< b fc&cDgl® Lfc 7 > 

(2) »«BJe%^!7-|ftU9ft|cJ:9tttt}$n 

SteR*:*^ b Hi A $ ix ^ 7 t v*B WfflBjfiSteO/* P 
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e 

-Udnfc7-^>4l«ABSXo/^s;— KiS<5t^r, Nffl 

oBj8*«**i*n3&» «b a* £ ti £ ^ wjHBfift 
[0013] &&wiz&z>9'?>>mm&te. (i) 

cou^</uSr^HJ-r5fS#3t^/utftW^®^, (2) 
*^/HfcHl*«fcJ: 9*B*nfc#ttJ^«#3te*>u 
-VHcg-^T, NaoBfiateK^rix^ix^bHJASn 
S9^>««fflBjB3ft^!7--«r«|«l-#-5fMf»#JRi:«: 
5lcfii^li:^f»^t5 0 £*>»*U:WU finite 
u^yMfta^lftfcj: 9&B£;h,fc*R5tf>m#3teoi^ 

9^>*»«BjB3teo/'«57-3ft«««i^«:lcJ: 9MH3*i 

[0 0 14] *fc, *»Wlc«3^>'»««H\ (i) 
9^vitffiffl3t7 r * ^o*^*-|pjoa3fe»#**a+ 

5*77^/<ajfe»#*BJ¥Si, (2) *7 7-f/<«* 

^n^fca**ns7^vti««Bfi3feo^!7-*rfflffli 
r, NfloBjB^iiR^n^fn^ba^sns^-r^itK 

JHBiB*o^!7— 3&i»J»#«{cJ: 0M«i^5^ ^ 
T ^iitSffl r -f Jess sm#3feo 7 >H«<z>#j 

[0 0 15] **WUi«6 9^vii««tt:, (l) 

JfeU"<yutta**i:, (2) y<^f n 5/ hJfeU"</u|fcB*« 

«oBfi*«*tt-?ix}a>?>a**ns7^>'ti*ifflBiB 
a^Bje^jR^n^nj&^a^sns^^viBafflBiB 

5t? [ooi6] Mncfli^^^yqjHNt, (i) 
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7 i/tm&m % 7 r 4 '< k a* r s ft *3to /< v — 
&-fz?<Mn*}rit'*7-mm^gtt, (2) 

*H*ffl¥*i:, (3) A*«*#'<J7-fcffl 

So 

[0 0 17] *»MlcffS5^y*B*tt, (1) 

-rSfS*3t»*»fcb#Si. (2) flrg-ttftfttfkttt^jftlc 

sot-, ft#*s>»«icj:oTwu ftfflt5fle»uo 
[ 0 o 1 8 ] fo<o*%m^mz>7'? u) re 

-§-7fe£rSi£-*-S£<>:t>tc, 7^^»«JBBjB3tej&«flM&£ 

n s c £ ic j: 19 ^ ^ ^ vif z j ^ % 
77"('<b. (2) tlj^ts^^^ 

(3) Nffl^BfijfeK-tn-en^bttjA^ns^-^^ 
[0019] c(Dy^>mmmz.xth^, Nm^mm^t 

9-^ >»«fflBfi3t«J&#a J: 0 7^>*f*I 
fflBiBSfe^^^vitBfflat^r-f ^IctKrJesns, -t L 

ns^ £ t>ic7-^>*ifli£;HSo -f^fc>*>, ft*3fe^7 

te, 7-7Vii$lfflB^5t«l&^IS:tc^^nSNe(DBfi 
£fc<#tf»;*'<* h>^£¥*aic-rs w£tf*T^SOT-, 
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[0020] *7t, (1) 

»««»JB*o/<i7-*«Hjr*»«BjB*^!7--«u 
(2) «H*Mt**, a«BjB*^57-tfc 

s^^r, NffloBfiateaR^tix-pix^fea^aFti-s^^ 

i<7 S e COi§-&tctt, a«Bje*^!7-«ffl^«^j: 5« 

mztifzy^ismmmm&yttostv—ic&'i^x* 
^Bie^R^n^ns&^aA^ns^-rviaiB^BjB* 

[0021] at, *&mz.&z>7^z/mm&n. (1) 

*t"</u»a^«^«t 0*ka*nfc#««ore#3teou' 
-</mcs^t, Nfl^>Bfi*iR-tn-ettd^ffl**tt 

tensor-, 7-*^mmmyt7T <f &ft-9»% 
[0022] (1) 

r, Nfl^BfijtR^ix-en^bHiAsns^^^iBw 
•^v^r, NffloBiestaR-tn-ett^feaAstiST^v 

cor, 7-^>mmm^t7r -f ^<lcis«t6ft#5t07^> 
[0023] ^yh, *«^ic«s 7 tiffin tt, (1) 
*U"</H»W^*«:je^flt^, (2) ^>Tn 

^/ncs<5v^r. N«^Bfi*K-tn-en^fewAs 
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[0 0 2 4] *«fllC«6 7-ry«««li, (1) 

m-rz>7<M$'%rX:'<7-tkm&&k, (2) y^i^mmm 
% 7 r << /<a» b £ n -5 ft 57 — & $ at 6 tb 

J7*H*ffl*«^ £3Slc<f;i, (3) WJfiP3MS: 

^n^w^m-^*^? — tcs^H^T, n 

b*m®Lb-rz>* z<oM&\ztt. A^?fs-§- 

fej/trnttietifr hmiizixz?-* >>mmm&&yt<Ds< 

[0025] *«BC«5 7Tyf|fl8ij, (1) 

"r^ft#*K^^tU^lft^H{c{ix., (2) W«#A^ % 

^3t>r, NioM3tSftifn^bWA^n57vv 

[0 0 2 6] NflCO®«3t«<D{5rtt*Mi, %>±m 

aoft^r s. -tit, c<d 

[0 0 2 7 ] «A^ZV^||ftfi*±)g(7cM«uElD 
*7r ^^^ttttJRttMdftTir^r 
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-r /< 33 # s 9 -v >-it « ^ h ^ b*r s 

[0 0 2 8] 

[0029] mKommmm) *^^i:«^7 

13, fflttffi 14, /< v K'** 7 ^ /i^ 1 5 , Sftsfc^- 
1 e&xxfytr-t y *i 7Mit^^ 0 
[0030] ^^^mmm^tyy 1 1 12, * 

V — *=l Io — # 1 2i^>b3fe^-^^- I ^ 1 2 2 Mf^- 

^JfiUcWL^SriiiB***^^ — ^r^u— ^12 

ltt, y 1 z^bSJ^L^fS-g-**^^^ 

>«7t7r Y^l l3&»f>SjaLfc5t*r^>' K^^y^yi,^ 
15^*t^o Tti^ — — ^12 2 li, 9^>if 
«fflft7r-f/<l l^bSJ»LfcfS#3fe*«»— WA-t" 

[0 0 3 1 ] hv^^^^/u^ 1 5^, %^—^=^ u 

BiB*»3.= 2/ hl3li, B^5t^^N^ (N> 1) # 

So *J^^5l4li, S3fe5B^-l 6 A^W^^ixfcm^vft 
-^(Cg^^T, BjB*»^. = -3/ h 1 3;6^tli^^nS9 
^^afflfflfijfeo/^y— Sr#]»L, sfeVMi, ^-<^ h 
^Sr*J»-rSo 

[0032] H2«, ni&mMMmizi&z^^i/mm 

h 1 3li, Nl@<733gft9?f^ 1 3 1rl3l N( N 
(BC3t77^^^7-f^l 3 2i-l3 2 N fcJ:l/ 
#7 ^Se^i 3 3iSrtt5 0 ^3t^iFl 3 l n ^J:(;3t77 
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^r«^LTV>S (nl* 1 £i±N j^T^fltS^S^So EAT 
l^«o ) o tlT, ^8^13 3 13, NfflcoS&^3t^-t 

<Dm&ytm^~y h i 3{c^*ns*®^^M<7>« 

£f2*^Ji£^ £ p^ttft Ltilj bttr, ^5t^iF-l3l 

h^^t/ft^r-f^u— 3 2 n K*5tf 6 
^/^i/-f>fy^i 3 2 n M:fc5tf £^£f;*-<^ 

m^f-teX) 13 4„i-13 4 n3 *IS!lK, *7r^/^ 
SriHSTrs^tcj; D , B4 (a) - (c) loi^r J; 5 

[0 0 3 4] 05li, ^-^iffll/BS^ftO;*^ h/u 

t^-r^mmmm*^? h^t<Dm&$:mm-rz>mx 

hZo m*.l£, 1. 5 5 * mf©t(Of*, 

ixl;£, 7^^*t«JflHfi3teOtt*ra: 1. 4 5 W m#i5T 

(OWft*^? h/H*, 7V V^*g;fl©jjg3fcco^!7 — *3J; 

A *> t> V— p ir**> 5 £ # \z.W&*^? 

zm*^? ^/uibmm (b) tc^-r,*: 5ftt>o-c&££ 

[0 0 3 5] CO^, [^H (c) \Z_7jk-f£ o |d, 
X l^V* !7 - P !T^5 ^ Vtf1iI^®S3fe ^ S?^ X 2 X 
<^!7-p 2 T-fc£ ^^ifffi/fjjsbjgfti: ^jRLt77 

12, 1^13 (a) {c^t-^U^;*^ h^t^S (b) (c^ 

1^0 (d) id^-r^pic, ( c ) to^Lfcgjjgft.* 
zm*^? h/ni, mm (a) 

b/i-bmm (b) tw^-t-fim^-t^ hyw^$:JS:L^t>^r 
fct>0£flfc^£ft£ o ( c) (d) {C ^ L 
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[0 0 3 6] 

2 2 ^^T7-wJifH^^7r -Y^l 1 K&#S£*i£ 0 

@JigftiK^-$/ h l 3 *5£t)<5fc^-3r*: L- — 

* i 2 2 te v 7^>mmmmmft&7-*>'mmm?}t7T 

JO »^-5 e 

[0037] y^^mmm^tyr <<*\ i ^t^jsl^ 

2i^gt/^ K^^^-<yu^ l 5lcA*tU 

3fet-dra^i2!, /<yK/^7^;u^i5*3J: 
t^ft^i 6 12, ^^vtiffiffl^r i l 

20 [0 0 3 8]-^ CCO^-r Vlfitl^l MpJi£L£fs# 
J(7 [0 0 3 9] ^ir, WJffiJ^l 4{CJ:»?, §3fe^^l 6 

\z x *) & m z titz & m ? >m mm m& % <r> *\ v - \z. s 
<$^x % mftytm^^y h 1 3 jc^£n<5Nffl6osi!ig7fe 

[0 0 4 0] Wicoj: 5tc, 

mmf^%<D^y-\z.m^^x, iWHia^w 
-r^mmnftrnx^? h^^m^-^t^mmiz^^xw- 
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#*ffc*ltt20t>ofctt;«LX\ ^ttO, flJW*'** h 

/ww-mtomwum , Bfi3&*a*tf*i 

So 

[0 0 4 1 ] ft^3, **atflg»T?tt % /OK^^^-f/U 
[0 0 4 2 ] (f 2^^Wli) *«SI^^7 

2 o^«S^ffi{coVNr»K-f -5, 0 6 

1, **^72 2r2 2 3 , BjB*»A=yh2 3i, 
2 3 2 , fM»*|S2 4, AWG (Arrayed-Waveguide Grati 
ng) 2 5fciyS:3t* : P2 6Sr«tr^5. 

[0043] y^>mmm%y7 <<'<z i is, yt*?? 

2 2 l tS£Tf%*-?7 2 2 2 -tix^n^ «9 7^>*B«JHffl 
!B3fe3&««JS*n, «7'7 2 2 1 ^b^/7 2 22^fl 

6c ^7^7 2 2!^, ^ CD ^ ^ 2 (C^Ji^ Lfc: 

iM^yt* ? >mmm%7 7 -4 /< 2 1 ^^ts^^t) 
B^7fcM^~$/ h 2 3 ifrbMrnx^tLy-rz/mum 

lfi*4:t7-7y«SM77^/<2 l^fcti*-*-*. * 
L/c{f#ft£:ft#:/7 2 23-W^-rs £ £ t>lc, Big 

[0 0 4 4 ] ^7^7 2 23^, %t>7 = 7 2 2 2 a>bPJi£ 

fl£LTAWG2 5^ttJ*-r^o AWG2 5li, 
2 2 3 J:DSJ«Lfc{t#3te*AALTifrttU 
3-&:g:<7>{f ^3fe?:^t5 a S3fe5g^-2 6ii. AWG 2 

3i, 2 3 2 li, Big*2S£rN^ (N^l) ^TL, Ztlb 
N«oBjB*«*»bH* Six -6**9 ^>i««fflBfi3fe 

4 hi, 5**^2 6d^tH^$n7t®Svft#(cS^^ 
T, B^Tt^^-^y h 2 3 lf 2 3236*btt}^Six-5 7^ 
>^«JBBfi3feO/*57-frM»U *V*Wt, h/u 

b2 3 x , 2 3 2 te, H 2— ® 4 SrJHl^TRW L*:t>CD£ 
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[0 0 4 5] W:, S2o^Wl(:ff,5 7-7V|K 

2^s5^(covNrm^-r^o BjB3t»A=i^ h 2 3i*> 

bBASnfc^^^iilgfflBjBJfett**^^ 2 2i$rg 

T7i>>mmmyt?r ^^2 i\cwte$*iz>. a 

Rltm^-y h 2 3 2 5&»bW**n^7^^ii*IfflBfi 
7fe«7fe^^^ 2 2 2 &&T?-<r>>Wtmyfr7 r J,*2 1 
l-M^nS. Big3te2£^-;y h 2 3i, 2 

32*5^^7^7 2 2 1, 2 2 2 ll ? ^«*BJflBfi 
**7-r>-ti*Iffl3fc7r-r^2 1 icMt5 7-vyf|I 
it? «BjB*««#«4:LT»^S. 

[0 0 4 6] CC0 7^>'iBiH«2{c5J^L^m#3feW:, 
3t^y^ 2 2i«rSft:«lc 7^>ifffiffl3t7r^^2 

*'<2l£&®i-rz>tthtz, ^o£MlC7vyi| 
*S£ft, **^7 2 2 2 *J:V**^7 2 2 3 i:STft» 

itf [0 0 4 7] ^^>«!*Bffl3t7r>r^2 l«:fi«Lfc« 
*>{f*3fceo--3Btt, *^7 2 2 3 |:gtAWG2 5|: 
A«LtAWG2 5iai?M^iX, €-&^Off#3feco 
i^</^ft** J F-2 6fcJ:i?*ffl$ix5. * 
^^7 2 2 3 , AWG2 5joit;§3tS : f-2 6ft, ^ 
>'«M*77'f^Z l*e«Lfc*<D#R*o«#3ft 

[0 0 4 8 ] ^LT, «»»2 4iaD, §^2 6 
^ Bfi**A=^2 3i, 2 3 2 {^^tl5N|(?)i^ 

[0049] exiicoj: 5^, *nm&mzmz>7-?^m 

«*2-Ctt, Bfi7t«^.-^ h 2 3i, 2 3 2 l:^^tl5 

^ <, N«<oBje3tejR^a*-#-55to^-<^ h/u 

^«**ou^ujcs-s^r, «»»2 4ici?i7^> 
tt*IfflB«!3t<o^!7— h/^a«^5:il: 
7-^>-ii*I^3fe7T-r^2 1 ic&tf 5ff-§-5feo^ 



15 

h/u£r¥*ltc-rsr: 50*? , fe*co&ftr coffin 

• tffcXlR 2<7>t>co<h it® It, ^>ttO, Wf**'** h 

So 

[0 0 5 0] ***»ttttt, %^^=7 2 2 3 , 

AWG2 5*SJ:U<§ft^2 6tt, £ <D9"r 2 

^LTt)»ftt^ fit, 9JM24ia^ 
t^S ^ t T\ fS-g-*<ott*|iJ:oTtt:, {£/8-rs®ig 

[0051] fc*^ ^mmmm^it. awg 2 5 ic#x. 

h 2 3i, 2 3 2 ' : eix- ; eiX^^tlSS6^5t^C0<®^fi5:^ 
[0 0 5 2] (I3 0^»ji) &|^ *JS9] 

S« £tf>7^v»«* 3 13, ^»«ffl3te7r-<^3 

1 , ^^73 21-3 24, mS^tM^^y h 3 3i, 
3 3 2 , «M3 4, AWG 3 5, ft**^ 3 6 *o £ TJ< 
OTDRS5 3 7 t«4TV^ 0 
[0 0 5 3] 7WHIBffl*7r'f^3l«t» ^7^7 
3 2jfcj;(/^y7 3 2 2 thfhJ:5 7'7>'Mffia 
«3ta*flM&*ft, 3 2i35»b3te^^7 3 2 2 ^{f 

M7-7y«si3fe77^^3 i — m^-rs £ £ 
^t^^r^mmm^t^T^^s ta^-rso 

[0 0 5 4]3fe^r3 2 3 ^ £ (O7 ^ >>*B*I« 3 \Z 
9«bfcfS if S:*^^? 3 2 4 --fcil^-rs ir £ 
-B$:»ttTAWG3 5^HiM5 0 AWG 3 
512, «^7 3 2 3 i ^JIlfcflfMA^LT* 

613, AWG 3 5^bffl*$Jife«*OflHJ3ttJ3fc 

[0055] OTDR£j5 3 7 12, '^.Xtt^fcjfc** 7 
^>«IBffl*7 7>r/<3 1^3t#>^ 3 2 4 ^^irS 
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3 1fefi*tSlillc4C6«*fta*«r, 3fei?^^3 2 
4^tt§^f5 0 OTDR9i37li, COSftLfc 

[0 0 5 6] mf&ytm^-y k 3 31, 3 3 2 », aje* 

2££N<@ (N£l) #U -tlibNf@(0®^5ta^^>i3fcb 
V\ ifcVM*, «TST-*>So WJ»«B3 4tt, OTDR»3 

7\cx *> tkmztiiz? -rismmmyt? 7 <('< 3 1 

*5J:U^ a**f3 6d^BASiifc 

m^m-^jes^^r, mf&ytm^-y h 3 3 lf 3 3 2 *> 

5Ba*K3.zyh3 3i, 3 3 2 tt, H2-B4S:ffl^ 

^ [0057] &3<Dmit&mzvjkZ7-?>>mm& 
3co»f^jco^Tffiw-rso be**^^ h 3 3^^ 

•C7-ry«Bffl3t77^^3 nz&i&ztiz. a 

&3fcW^-- 5/ h 3 3 2*»&a;bS;h,fc9^w««JflBfi 
lt\*%*77 3 2 2 «riT9vy||(|f3t77^/<3 1 

fctJM&sn*. ®sm^-^3 3i, 3 

3 2 fc«tU ( )ti;7 F 7 3 2i ) 3 2 2 l*> ^"^V'itSfflBjB 

* [0 0 5 8 ] CO^-r^iiflHSSfcaaiLfcflr**!*, 
W^ 3 2 3 , 3 2 4 joJ:t/3 2 i«r&^:«Kc % 
iiM77^^3 1icA*tt5 0 ^IT, flM§-*Wt, 
7-r>*i«ffl3t7r-f '<3 lSH5»-TS££t>fc:, ceo 

B$R<Om\C7^>>m'&£tl. *^7 P 7 3 2 2 $:gTM 
-W^^ixSo **5, 7-r^it»Iffl3t7r^^3 l Srfi 
ift-#-5fS*3t«, Vi9*Iffl3t7r ^^3 

[0 0 5 9] C07^>»*I«3l£SJ^Lfcm#3teO- 
^ ^li, 3t^y7 3 2 3 ^SrAWG3 5lCA*tlTAW 

2 3 , AWG3 5*5J:^^3 6li, CO?-7Vii 
tH^S-i: LTiii^-rs 0 OTDRS3 7tcj: 

7 -7 ^mmm%7 7 -c^zx ^**#fa<D« 

[0 0 6 0] fit, M»»34|CJ:D, OTDR953 
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[oo6i] £ijt<D£ *mmmte\z.i&z > 9-?>'m 

m^3T~\*, ®&?tm^~V b 3 3i, 3 3 2 (£-g£*i£ 
dW^ffcot, OTDRS5 3 7 fclj; 9 &fctj £ ttfc 7 *v 

viiinffi3t^r^^3 1 <o-B:^\p\<om^mz.m^ 
<t'<3 1 iz&tfzm^fttoy-r^mmmmx^? b& 

&ffi<Dm\z.m?ti3:ffi. 1 nhntttn it, a/g^o 

#<5 0T% ^*coft^offll{-#}f^^:» 2 otolites 

[0 0 6 2 ] ^HJfe^TI^, 3 2 3 , 

AWG 3 5*5j;U<S:*:58-?-3 6\z£ *)®m$*l1tm-%?}t 

h3 3i, 3 3 2 (-^*ix5Nf@co®,^^-en- ; en^7 

&?\Z-fZ>ZtX, m-%lt<D$i-8:\Z±oX\*, 
[0 0 6 3 ] #*5, **JS»«R^W[, *^y7 3 2 2 l: 

jajigT-te&< , ?!fj:#ftaigT-&oTt>«fc^u &;frfta 

^ott) «fcV\, a^Tfe^-y h 3 3i, 3 

3 2 ^ n *r n £ n * a *g 3t ^ <d m & ( * s ^ k iu — ? 

<Tt> £1^0 

[0 0 6 4 ] (I4 0^1fi) #tC, *&m\c4£Z>7 

m4 0^M^^tC{S5 7^>'ii*I§l4 0^^T-^ 
£0 C07^>-tt<|>Mg4te, ^^ViiiH^^^r -f /<4 
1, ^^74 2^4 23, m®ytm~-V h4 3i, 

4 3 2 s &J^SB4 4*5it/^!7fe9S^4 6 ^^T^£ 0 
C(D : 7^^mU^4\t, fa-^oftiU-'-W n y hfl-^£r 
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[0065] 7-?>m<mmyt7T 4*4 rut-? 
4 2i&£vit*7'7 4 2 2 ; en^enj: d ^^^mmmm 

4 2 ^(D^ WJirff^ 4 iciijit Lfc ft #3^ £ 7^ 

b 4 3ifrbmm^tz7-?i<'m<mmm&yt*i> ; 7 

ft*^ 4 23-tU^-r^ £ £ aigftS^- 5/ h 

[0 0 6 6] 4 2 3 l^, ft*?? 4 2 2 £»<bPJi£ 

^atj^-r** S3t^4 6i^, ft*-?? 4 2 3 £vmm 
^ft-^^rta^-r^o a^^a^^^s/ h4 3i, 4 3 2 ii, 

20 ®^3tj^^rN® (N> l ) ^L, CixbN^oag^ 

-^h4 3i, 4 3 2 ^^mti^tih : 7^>mmmmm% 

*3gftflJ1B^i3tf SJBjB*jR^=2/ h4 3i, 4 3 2 
te, i2-i4^^rKKLtt)^^^Tfc6 0 
[0 0 6 7] 0C{C, m4CD^MS^^lC^£7^>'ti$I^ 
4(7)»i^o^tIKtSo »jB3te«A^y F4 3i*> 
t>U**nfe9v>*«fflBlB*W;**^9 4 2i^riS 

^TtK^-^^ h 4 3 2 ^feta**n/t^-r>'iii«fflHije 

3tltt^^7 4 2 2 *8T5-r>'*«ffl3t7r>r/<4 1 
ic«»SJx6, -T^^^, iS3t«^-^h4 3i, 4 
32*5^^^74 2!, 4 2 2 te, 7^>if^Iffla« 

[0068] ^<D9-?>-mm&4\z$mi,izis-fkytis£ 

40 t^-r n y hTtli, 3t^/7 4 2i^fctl^ 7 V 

•T6i:i:t>(c, c^ofc^oo(^{C7 -v^fi^I^ix, ^^7^ 
74 22-&£U%*77 4 2 3 «:ftT*8^ffl*SnS. 
^^5, 7-r^MMlffl3t7r^^4 lSrfiHtt-#-s«#5t*5 

[0 0 6 9] 7-rVit«ffl3t7r-f /<4 ItfilRUfcft 
5^7 <Ds*J * y hft<D-W&. ft#7'9 4 2 3 &1&X$:%:m 
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6\z£ ^^m^neo 3t^^74 2 3 ^j:t; 

[0 0 7 0] -t tt, mmM4 4iCX §3t?S^4 6 
g^^y h4 3 lf 4 3 2 t£$*ft-&N«*>Bie3te« 

[0 0 7 1 ] J£AJbcoj; 6 9 

y Kftou^ufca-^T, WJW»4 4 let ?> 

[0 0 7 2 ] ^^JS^tt-TW:, ^^=7 4 2 2 K1 

BfiT?«tft<, ffirA-ifijBfi^fcort i^u, «#[n]B 
fitfcottJ:^, 4fc, BJB*JRA=. y h4 3 if 4 

3 2«n«ix*«n«Bje%ff^«ft»xir^n— t« 

[0 0 7 3 ] (S5 0*Wi) fcfc, *«WtC««7 

1, ^^7 5 21-5 24, iigM^y f-5 3 lf 
5 3 2 , «W5 4fc,tm^5 6 1 , 5 6 2 «i 

[0 0 7 4] 7-Wii®ffl3fe7r -f'<5 ltt, ytftzfy 
5 2 x *5j:t/^i;^7 5 2 2 *n**tJ: S 9^W»«flJB 
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^^7 5 2^, 5 2 3 J: »?pjaufem# 

3t4r^-^^iiiHffl^7r -f '<5 l ^fcti^-f* t tic, 
fib&ytm^-y h 5 3 i*»feSJi*bfc9^vii«flBBfi 
3t«rt7-7y*iffl3t77^^5 l^WA-fSo 

^ 5 2 2 »2> >mmm%-7T <t'<5 la^jaut 

10 [0 0 7 5 ] %H~fy 5 2 3 I3, £ 9 ^ 5 l£ 
5U»Lfcfa**o»^ 5 2 i^tti^-f 5 £ £ 

^5 6 111 %*7=7 5 2 3 £ «?5iJitL*:ft#3fc&§3fc 

fc, 3t^^9 5 2 4 J2, ft*?'? 5 2 2 £ DSJiSLfefS-g- 

#^5 6 2 — WM5 e Sft5tf^5 6 2 tt, 3t^^9 5 
2 4 J:9»«Lfcm#*SrS*U tog* fiicfS tfc 

» [0 0 7 6] Bfi3fe»^=y h5 3i, 5 3 2 I2, 

i^^N« (N>1) ^TL, r^^Nffl^B^3t^d>btH 

l\ *VM2, "TJBTfcS. *J^a5 5 4l2, S3fe^5 6 

Bje*«^- = 2/ h 5 3i, 5 3 2 a><bm;fr ^ns^-^tt 

«fflBfi3t^^!7 — Sr«»L, ^v^{2, h/u^rWJ 
3i, 5 3 2 tt, H2-H4tffli^UWtfctwi:H« 
[0 0 7 7 ] ^cic, * S^SMfc^tt^fil-s^^viB*!* 

T9^^*flffift77-f^5 llC«|S*tLS. ^fc, B 

h 5 3 2 d»fem**ttfc7-^^«*ifflBje ■ 

%Xt%*f7 5 2 2 «r8T9^ymiffl*77'f/<5 1 
t4b*>, Bfi3fe*«yh5 3i, 5 
3 2 j3 XUtytXY? 5 2 i, 5 2 2 I2, 7-^^it«fflB« 

3tsr9^vti*iffl^^T^^5 i (cWrie-rs^^^aw 

[0 0 7 8] -0 7^^iii|i*5{CPJ^L^m*3fel2, 
W^7 5 2 3 *5J:{;5 2^gfci(;, 9^>if*Iffl7fe 
77^^5 1|CAWt5c tLT, »*3lfeWt, 9^>-ii 

{C9^>-ti*I^n, 3t^7'7 5 22i5J:0 ! 5 24>S:Irt 

G«-r^m-e*3t(2, 7-*>mmmyt7T ^ ^<5 1 co^-jfe 

5^ [0 0 7 9 ] rc0 7-7ViiiH«5^SlJ^U^ft#3t(7>- 
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ffltt. *^ ^7 5 2 3 «:Sr S**f 5 6 il: A» tt» 
-fttfr*>, ft*?? 5 2 3*$ 5^5 6^2, 7^ 

12, 5 2 4 £ri&Tg:*;9Sf^5 6 2 tCA£tLT, ffl 

Mf 3t^ 5;-#S**f 5 6 2 lc J; 9 *ffl -J- 

[0 0 8 0] -t IT, *J^I^ 5 4 \Z X *) , 5 6 

^ h 5 3i, 5 3 2 \^i£tiz>wm<Dm&ytm 

[0 0 8 1 ] j£X±cd£ ^Xft&ttlcffs?-^*! 

«*5"CI4, Ba*«3.=;j/h5 3i, 5 3 2 M^£ix£ 
[0 0 8 2 ] fc*S, ^^7 5 2 2 IC 

b«-cj4*<, mi^f^a^-t?^oTt>ct^L. m^a 

[0 0 8 3 ] (f6(D^Wi) *«Wfc«S7 

-wii^o^e (o^^^^{cov^ri^^-r^ 0 sio 
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1, yt#-79 6 2, BfiftSBU*-— y h 6 3, fflffllffi 6 4 

[oo84] 9^>mmm^tyr j'<6 i 12, ft**?? 

*6 7^bBy76 2Mf#;fe£fci£-f-5<*:£<>lC, 
V\ 5fe#:/:76 2l2, 7^>-ii«ffl*7r^/<6 ia>fe 

[0 0 8 5 ] m&ytm^~iy h 6 3 12, 7-7 >-Jf*Iffl3t 

E r 7C*J6J0*7r ^*t*B« (EDF 
A: Erbium-Doped Fiber Amplifier) 6 3 1 *5£U<6 3 
2/^^U«|C5fe7^/U^ 6 3 3&*T-rS 0 EDFA6 3 1 
12, E r 7tH$%*1)U%Z? T -f (EDF: Erbium-Doped F 
iber) 6 3 1 a „ 3fe^^7 6 3 1b *5 £ UB^^tR 6 3 
1 c^r^tfo EDFA6 3 2li, EDF632 

^ a , B^7 6 3 2 b *5 XWm&ltme 3 2c Sr^fr. 
[0 0 8 6] EDF63la, 6 3 2 a 12, ^±mfc^ 

fc&.ftftl. 4 8 /i m££:l2 0 . 9 
SMeSftSfcE r7G*#Bfi£*L, Rft 1 . 5 5 ^ mffiF 
^iMlli3feSr«tt5. B#M*a3fe*>;*'<* h/H2, 
E D F 6 3 1 a , 6 3 2 a {C»«D $ tufc E r 7C**5 

5o a^7tag6 31c, 6 3 2 c 12, Er TG^SrBjgL 
*§£&:i:l. 4 8 //m£fc[20. 9 8 /i m«7>a^7t^:tH 
J<7 *nt)OT*>5o 3t^^76 3 1 b, 6 3 2 bJ2, a 
M6 3 1c, 6 3 2 c frbMJlZtlti&fgyt&EU 
F6 3 1a, 6 3 2 alC«|&l, EDF6 3 1 

a, 6 3 2 a tMLfc&MW3fc«:7 vyJififflg,S 
lT«y7 6 2^r6)itTiii^^-frS ft ^^^/u^ 
633 12, EDFA6 3 l£EDFA6 3 2 k <nm\zW 

[0 0 8 7] MW64tt, iiM6 3lc, 6 32 
« c*»bUJ*Stt5afi*0^!7 — *:fM!Bi-Sr iT, a 

6 4f2, *^>f 6 3 3<Di*^^^ h/u^:WJ^)^5 

/^Sr»J»LT<>J:v^ ^o^iJfflitcK LTI2, mi 

co^ffi^ft|<o^^^[^^^5^vii*I^3fe7r^^6 l 
^iS^L^^^gLyt^^vii^I^a^Tfe^^^— 

so 3 (ommmm<om^ t mma ? -? >mmm%? r^y<e 
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sft^^me 3 i ci)>t>mt!£tiizm&yt\$, ytfi^^e 

3 1b«r8tEDF6 3 1alcft»Sn5. I^DUc, E 
DF A 6 3 2{C*3l^T, Bjgfti^ 6 3 2 c^btH*^n 
W/7 6 3 2 b^STEDF 6 3 2 alC 

[0 0 8 9] ftfj!S:GDEDF A6 3 2WEDF 6 3 2 a|C 
B^3fea*tfc*S£;h,6£ , ^OEDF 6 3 2 afSttai 

EDF 6 3 2 at s Ml^SMtli3fe 
I*. *^/76 3 2 b feftt*7^W6 3 

T, M^)EDFA6 3lOEDF631a iCA^7"T 

So 

[0 0 9 0] MOEDFA6 3 1 (7)ED F 6 3 1 a |C 

m&yttm&zti, 3 3&j§iSLfcB«w* 

tll^EDF6 3 1aia*t5^, :OEDF631 
alcS^T, %Z?4J\,# 6 3 3 Lfc S 

EDF6 3 1 a^*«*Jx*t^tt«rfck:»ifeL*:a«* 

ta^tt, yttry^e 3 i b^o«fct^3fe^^76 2^ir, 

[0 0 9 1 ] -f *fc*>, a^TfeiS^^^ h 6 3*5j;tf3te 
^^7 6 2li, 7^>»«fflBie* (tt«l. 5 5 Aim 

m^-y h 6 3^^7-7 >ifiHffl 5t7 r -Y 6 ItCffclS 
SttS^i'fiWJBBfiftWt, E D F 6 3 1 a , 632 

10 0 9 2 ]-*, -^?^>tt«*6H»»LfcflMi- 
ft (Sftl. 65/im» 13, TtT^yu— ^67^g 
7 7 yl| W 3t 7 7 6 1 1^ AWt 5 0 «tL 
T, ft # ft 13, 7 "7 >«ffiffl3fe7 7 Y ^ 6 1 *15»t 5 

2«:STfg^^ii5o **5 V 9^y«Sfl*7r 

[0 0 9 3 ] IT, ^J®^6 4 \C£ V , Bfi5t«j3.=. 
^6 3l:^tl5Mtt6 3 1c, 6 3 2 cttf 

i-ft^,^ 6 3 3<Dm^:^-<^ bfrtfrnrnztix, 7 
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m%v>s*y —tmmzft. fuzi****? h/K7>^^*j 

£ ft #ft co 7 ^ w*J»^ ^ h ft#ftRS 
[0 0 9 4] £A_b<z>J;?ic, 

*i^6^i3, ®igftj£^-$> h6 3d^tii^^n6^^ 

it? tz % mi^^tme 3 1c, 6 3 2 c GDffiiJ^ 

7 ^ 6 13, ±fao£ JifflA^^^ h 
^*^~t 5BjB*«S:filfflLfcr. «(7)ftS?(Z)ffi| 

^ife2cot>^^M:«UT > ^13 9, WHM-^ h/K£>3£ 

[0095] ^mmmmx-n, yt#7? 6 2ic# 

^^?I3^<, iW;frftBjg^&oTt> <fci^U SWfrftBje 
T^cTUt\ EDF6 3 1 a, 6 3 2 al:| 

ftil(7>%±$H5c^ NdTC^f, 

•a*ict3, *^#±!Hro*S:BfiL»5tt*<fcBfi3te*ai 

*"rS3fe«36*BiB*»6 3 1 c, 6 3 2 c £ Itfflv^ 
[0 0 9 6 ]*^^|3, ±lB**Jgtt^KSSix6t>0 

MJ&m\z& 577 ^it«*tcja*.r#±JH7c*»JD*7 

33) ^ffl^Tff^ftfcftiiflLTfcJ:^, 
[0 0 9 7 ] 

j:n»3, 9-rvHi««Bfi*«*#jft^*naN«^ 

50 [0 0 9 8 ] RWBjBJfe^^-ttUJ^Jftlct t?^W^n 
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[o o 9 9 J «**U"</HftU#«icj: 

V it « JH 3fe 7 r / <\ Z *5 £ ff # * <7> y ^ v tf « <D #m 

loioo] 5t7r-r '<a jfc$M&atH*«fc: j: o atu $ 
nfc9T>ii«ffl3t7r-</<«>***f«g^aife»#k:aE 

[oioij/VDj,h3t ^^ata^s^ j: o aw £ 

[0102] A*fS#5t^57— feJ:t/UJ*(t-§-3lfe^!7 — 

MJ: DW^n^i^cii, y^^mmmtttyr -('<\z 

lo i o 3 j «#3feiK*attj*«^j: i?ata*iifcfli* 

^^^-^#±H7c*«rBfi-rs*±JH7C*BJB*t* 
±«7C**»5fc7r^^^«ie-*-6«r±«5c3|fBjB3fe« 
&#J&££*TU #±W7c*Bfi*«rJI&#*JcJ:S#± 

*5V^T^±L^i^^4^7te^«ftli5 , 6^7^Vii^I^B^ 
fi*«Me*«»cft*ixSBjB3t»«:3E^& <f5C^ 
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[oio5] *fc, feA*xv*icaas*±M7c*ttai 

[01] *l«>mKHfttl^«fi7^>i|««o*AHT 

.*>«. 

[02] y^y-mm&tDm&ytm^-y h*>«/*0T-*> 

So 

[S3] 9^^«i«*oBjB*a»^=3/ 

®igft^ot8/&0T?fc£ o 

[04] ?ryJMSOMXIIa-9r H^th5# 
Bfi3te«<Dffl#3te;*'<* h^o*J»o«^S:RW-#**H 

[05] ^^>-ii*i^B^3fe<7>^^^ h/^t y^>mm 
[0 6] m 2 (omifaMmiz&z? ism$&&<nmfcmx 
[07] m3<omMMmzm&y^^mi&<Dm&mx 
[0 8] m4t^ig^^^6 7^>'ii«i>i^6o^0-t 8 

[0 9] m5(D^Jfe^^(C>(SS7-vVtt*I^O«^glT- 

-So 

[010] HS6 0^J6»l»|c«S7^v4B««w«fi8H 

i~6-7^>«*l«, i l -y-?i/m%m%yr J 
I2i, l2rXH"-*ai — 13-iSM 

y K 1 4 ■••$lJS?3j5, 1 5 — Y'**y 4 % 
18-*ft*f, 1 7 •■5tT^ y 2l-77> 
«»S*77Y^ 2 2x~ 2 2 3 -»5te*^7. 2 3i, 

2 3 2 -flfiM^-^h, 2 4 -»J»fl$, 2 5-AW 

2 6-§5fe*^, 3 l-^ V««^3t7r -f^, 

3 21-3 24-^^7, 3 3i, 3 3 2 -Bfi5tjR^ = 

3 4 -SIM, 3 5-AWG, 3 6-S3t*TF, 
3 7-OTDRl 4 l-7vy»«ffl3t7 7 ^/^ 4 
2l-4 2 3 -%f3^y > 4 3i, 4 3 2 -0fi*»i-y 

4 4--$Jjfflia5 > 4 6--S:5t^^, 5 1 - 7 *^ 
ffl*77^/<, 5 2i-5 2 4 -«r7, 5 3 u 5 3 2 
•"i^lS^yh, 5 4-fH»«S, 5 6 X , 5 6 2 -§ 
5^18^, 6 1 '-y^^mmm^ty r -f^5. 6 2-^^ 
7, 6 3-IM^-7h, 6 4-SM, 6 7-3fe 
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